The interaction of nonlinear oscillations is an important and interesting problem, which has attracted the attention of many researchers. Minorsky N.
Equation of motion and approximate solution
Let us consider a nonlinear system governed by the differential equation
x + w 2 x = <: [ ~x-h± -1x 3 + 2px 3 cos 2wt + rcos(wt-8)], (1.1) where<: > 0 is the small parameter; h 2' : 0 is the damping coefficient; 1 > 0, p > 0, r > 0, w > 0 are the constant parameters;"~= w 2 -1 is the detuning parameter, where the natural frequency is equal to unity; and 8 2' : 0 is the phase shift between two excitations. The frequency of the forced excitation is nearly equal to the own frequency w, and the frequency of the nonlinear parametric excitation is nearly twice as large. So, both excitations are in fundamental resonance. They will interact one to another.
Introducing new variables a and t/J instead of x and :i; as follows,
we have a system of two equations which is fully equivalent to (1.1)
where F = Ax-hx -1x 3 + 2px 3 cos 2wt + rcos(wt-6).
The equations (1.3) belong to the standard form, for which the asymptotic method is applied [1] . Below, for simplicity, we consider only the case 6 = 0. To eliminate cos2,P 0 and sin 2t/>o from (1.6) and (1. 7), we use the combinations
fhe condition for equivalence of (1.6) and (1.8} is r 2 f 4p 
Resonance curves in system without damping
Supposing that h = 0, the equations (1.6) become
From the equations (2.1) it follows a) tPo = 0 which corresponds to the resonance curve cf!l: The resonance curves have three branches and are presented in 
Stability of stationary oscillations
Setting in ( 1.4) a = ao + 8 a, 1/J = 1/Jo + 8 1/J and neglecting the terms with higher than one degree relative to 8 a, 8 1/J we have the following equations in variation:
where the symbol ( ) 0 denotes that a= a 0 , 1/; = 1/Jo. The characteristic equation of this system of equations is
The first stability condition will be.
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The second stability condition is ( +) and negative (-) and therefore know the stability branches of the resonance curves. In Figures 2 -3 these branches are presented by heavy lines, while the instability branches are shown by dotted lines.
Conclusion
The interaction between cubic nonlinear parametric and forced oscillations in a system governed by the differential equation ( 1.1) has been investigated by the asymptotic method of nonlinear mechanics. The typical amplitude curves of stationary oscillations are presented in Figs 1-3 . The amplitude curves in Fig  1-2 are similar to that of the interaction between linear parametric and forced oscillations (see [1] , Figs 94 and 98, page 275) . The amplitude curves in Fig. 3 characterize the nonlinear system under consideration. For small values of a 0 the forced component is dominated and the corresponding parts of resonance curves are similar to those of forced oscillation. For large values of a 0 the influence of the parametric component is clear, and as the result of the interaction between two oscillations, the resonance curve has the form of an upward parabola.
The stability of the stationary oscillations obtained is studied by using the variational equations. The stability criterion in the form ( 4. 7) is convenient for geometric interpretation. The jump phenomenon takes place on some branches of the resonance curve.
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